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*fl 153z2] ^o\] s\^*\ ^ Qo) #^^-7fl* ^^i}. 






til a) °v] *& & °] 









71-^ 20^ 22.000 € 

7><4- 9^ 7.200 Q 

-y^f^T 1 -^- 4/20%!- 520.000 ^ 

<g" 711 549.200 ^ 



S 569 - 4653/4654 FAX 569 - 4655 



^ JjL£- ^Voll ^ ^(Wl)-i- ^ ^*Rr ^-4, 
Q^^^ *>-§-^ 2 

^7} #%^°] f(Wl) ti]^ l^m 4^m Jit} ^ ^-(W2)-§- 

5flB^§>^ ^^34, ^-7] #^-§- *}^iE15. Aj--g-1!r}a} 1 ^-4f#-§: o]Wj- 

^7] ^-(wi)^ #5,^. ^7} a] 2 ^-^^^ ^ 

til^Vuf. Ufs}-^, Tflol^^- ^^§>7l ^1 1 ^ *fl 2 <£^o] 

/an J±t} -^1"— — ^1 1 ^^1^ ^^-ol £] ^ SX^. 



[iflSS.] 5E 2 



£ 1(A) ifl*l (F)~ ^2fl 7l#ofl rtj-^. WV5]-E ^*)^b\°1 *fl^^5 

5L 4(A) MM (F)^ ^^^1 Hj-^- ulnVE ^2:^JE. 

41 : 7]^ 43 : 1 

45 : 2 47 : 

49 : Tflole 51 : 4 1 

53 : «h£*fl^ 55 : 

57, 59 : ^i^^ ^ ^^l^l^iq- 

61 : 2 63 : ^-^^ 

65 : 

: Wl : 1 ^^§^ ^- W2 : 2 ^^§^ # 



^^S^l^l (Liquid Crystal Display)^ «VdVe ^ 

^ S}-^ (pixel) ^q-^- 7l^^^ S. ^}^r 5^7} iE^i yfl ^ ^ ^ 

2:5 7 r ^. ^7]ollAi, ±*}^ ?\}°)^ 4: 3.^ ^ ^_ ^| o] oj ^. 

(hillock)©! ^MM^ ^^11 ^o] o}u}-. 

OL^ILsL, ^-^(Mo) ^ ^ 2^ 

f 
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^^Sjfe- 7flol^.^^^-^ 7^ e)x](step coverage)7> M-MTfl ^cf. IZS] 

^] 1 £(A) Ml^] (E)fe- ^Sfl 7l#o]l a}-^ wVHVjH ^^l^E^ 

1 S.(A)§ ^"3i§l-^ 5 7] ^(11) ^-ofl <£-^Pl ^^}<^ ^1 1 "g- 

^#(13)^- ^^Kn., x\] 1 ^-^^(13) #ofl *i] .4 ^^^-(i5)-i- tstW- ^ 

3:11, ^ l ^-^-^-(15)^- f(wl)f 7^ 1 ^-^#(13)^ ^ ^f^- 

-i- ^l^^ M-H^l ^&°] ^ ^tW- 

*fl 1 S(B)-1- ^§>^, *|| 1 ^-^-^"(15)^- "4^35. A]~g-*l-<^ ^] 1 

^-^#(13)^- f(wl)|- ^-S^- ^^A 1 ^ « 0 >^jo^_ 3flB^*VuJ-. ZLe]jI, ^1 1 

^-^-^(15)^- ^l7H*b 7l^(ii) #6fl 1 ^^(13)^8- ^sm- 



S^JL, 2 ^#(17) *\] 2 #^^(19)-i- 5Li*Vi4. *f| 2 

^(1 ^ ^(w2)-§- 7V^ ^1 1 ^"^^(13)^ ufl-§-SH=r 2 ^-4=^(19) 

^ ^ *H^l*v M-H^l ^^°] ^ ^ 

1 S(C)1- #^^>^, 2 #^-^-(19)-t- A>-g-*>«^ *fl 2 

^#(17)^- ^1 1 ^#(13)^ f(wl) iLt+ ^ ^(w2)# ^-S.^ ^ A 1 
13-^^-5. nflEi^tt^. °1 nfl, 3fl Bl^^ 1 ^ *fl 2 ^-^#(13)(17)^r 

2^ o}^-^ 2% ^ ^-2,^ ^ 7\)o]^(2l)7\ ^tq-. 

?H1 7HolE(2i)# l ^-^^(13)^- 2 ^-#^(17)^ 7}-^i:-fl -^-^-ofl^V 
^^l£lt>l ^o] 4 um o]aJ- 5 ^ wl - w2 > 4 m °} ^tb 1 }- 
*il 2 ^-^-^-(19)^ ^M^r^. 

1 S.(D)# ^-2:*}^., 7flo]E(21) ^ 7l^(ll)Sl 3.^°]] ^ 
^^}S}-#(Si0 2 ) SE^r ^ ^^^^-§-(Si 3 N 4 )^- a^E- °]^^SL^ ^ 

^0>}<^ 1 ^^^-(23)^- ^^^-t^. ZLBlJL, 1 ^^^"(23) # 

^^B^-t- a}- 5.^1 #(25)^ -2-^^(27)-§- 

^^tl:^. ^ cfw, -2.*! ^^^(27) ^ ^(25)-§- 1 ^ ^^-(23) 

z\] 1 i(E)l- #^«>^, ^^^"(23) ^ -£-^##(27) ^Ml 
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«J- ^ 5. 3fl ^ 3> a} ^^.^ ^ S-Bfl °] ^^-(29)(31)-ir *| ^ tb*}- ZL 
HI, £i ^ s.^] <£l ^i^- (29) (3 1)4- ^1-^3.5. A>-g-H>o^ o] ^ 

^ JE.^] <£] ^^-(29)(31) Afol ^ ^#^(27)^ -^^r^- 

^1 1 £(F)» ^ S ^> ^ , ^ # ^ ^ a^ofl 

Sxr 2 ^^^-(33)^- ^ n t}^-, 

^1 2 ^ <£^ v (33)-§: ^31 °]*i^-(31)^ ^ -f *1) ^ 

<*) ^^^(35)^. ^ ^ zz. nf-g-, *1] 2 ^^^"(33) ^ °fl ^-^ l-(35) 

^f-sfl 91 ^^-(31)34 x)7]^tLS- <£2l£\ 5.^ ^-^s^l #^4- ^ 

^-fV i£Slr£ZL2fl 3*1 ^ ^> £^^^l^-(37)-i- ^ ^ *V 

^-g-^fe ^SEl^iZLSflll) ^J^S. Tflol^sq- 2f^ 
«- ^51^- ^>^^. 

Zl&]i4, ^efl 7l#oll vc^m. ^ ^ 7$ 1 ^o] a}] 

2 ^#5] ^ j£t} 4/mi £3.^ all 2 ^#0] ^ ^ E] ^1 ^ afl 1 = 
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7} 41 1 ^(Wl)oj a o v 7 ] ^) 2 ^-^^9] ^(W2)o\) a] s)l l^m 

^il^L ^*H?Kr ^-71 41 2 ^-4=^ ^<H1 ^ ^(Wl) 

# ^ ^-^-^-t- A Q V 7 ] 

41 2 ^-^^-t- ^^^^ wj-^ a o v 7 1 ^"(Wl) til^ l^m Ji^ 3. 

ZL 4^m Jii^ ^ f(W2)|- ^-S.^- sfliH^Hr ^cM ^^-i- c > 

^JEL^L A>-g-^>o^ 41 1 o^^^z}- *Qr^°-5L ^-7] f(Wl)f ^>51 

4=- 3flBl^§>ol AJ. 7 1 ^ 2 7-2:^ Tflol^l- H^*Hr ^ 

*h #33-^-!- 417^*1-^ ^lfM}. 

UV^-E ^£xl^El 412:^1-^^- 7l£b A cMl ^1 1 41 2 ^^r#-§: <3 

4=^.2.3. ^eRr ^7l 41 2 ^-##^1 ^ ^cMl ^ # 

(Wl)f ^ ^-^-4"^: ^^Hfr A o V 7l 4^35. Af-g-^c*) 

^7} 41 1 ^ 41 2 f(Wl)f ^l^^^Kr ^ v 

71 4^35. A>-g-§>ol AV7I *fl 2 ^"71 4] 1 

f(Wl) «1 efl l/^i 4/an ^ ^ f(W2)l ^^z^V<*l 
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A <M *H 1 oj-f.-, 7]]ol E^. ^^^^ ^7] 

7fl 2 ^ oil ^# wVo|-e irj^^o] ji, ^] 3 

z\] 2 X-X^i^^. 7>>€- ^r^^olti}-. 

t± ^xgd\) n}^ wI-^-je^^^^- 7^(41) ^o Vc Hl ^1 1 ^ 2 
#(43)(45)^ oj^ o]-f-<H*I 7llolE(49) 5 all 1 ^ afl 2 ^ 

(51)(61), ti>^^#(53), 5.^ ^##(55), rt^-^ ^ H.&ll<y^i^-(57)(59)^ 
^^■(65)^.^. ol =-o]^]uf. 

^7]oflA-l 7flolJ=(49)ir 71^(41) #6fl ^ J ^4^(43)34 *fl 2 ^-4=- 
#(45)£] o)^ %o_g. ol^^^ *§>^t}. >y-7H^, ^1 l ^#(43)£- 
^n]^-(Al), ^2](Cu) S^r ^(Au)2] ^^\-S\6\ ^ ^ SL] ^ ^ 

^-(Wl)-g- ^Hr^. 2 ^"^^(45)^ *fl 1 ^#(43) tB]ti^(Mo), 
^r^-^-(Ta) S^(Co) -§-<>J ^-^0] ^aj-s] ^ 4^ 

^(W2)-§- ^fTfi}. ^-^HlAi, ^1 1 ^#(43)3 f(Wl)^ 711 2 ^-^#(45)^ 
#(W2)i t"]^ l^n jy.r+ iELJL 4^n J±£J- ^Tll, l//m < Wl - W2 < 4/im 
SlTfl ZIElJL, 2 ^-4^(45)^ 1 ^#(43)^ 7}-^rtHl^l ^ 

^ 5] <H f °1 *f| 1 ^#(43)3 ^11 2 ^^(45) o| ^ x] ^ 
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°J=# -^-S- tW- *ll 1 ^-^#(43)^ afl 2 ^#(45) o] 

^ =1 *1 ^ ^ ^ ^W^l 0.5^m ^4 2^m JjL^ ^4 *V 

7)1°1^.(49)# i^}-^- 7] ^-(41) ^Vofl ^Je^AVSl-i-CSiOi) ^3 
^-^5^#(Si3N 4 )-i- ol^^o.^. ^^-S] o] o] J=lo|x1 *j| i 

^"(5 1)°1 

ZL^JL, 1 ^^^-(51) ^S] 7llo]E(49)^- cfl-g-*Kr ^-^-o{| 

^e]^^" <£^Jl3L ^^-S] 31 sfl ^1 tiVSL^l #(53)^4 ^ 

(55) o] ^^^T^. #7loflAi, «>S.^l^(53)^r #^^^0.5. AV-g- 

^ #^(55)-8r #(53)34- 4:J$.^ ^ ^ 4 o] ^ ^-(59) A}o] -g- ^ 

71^ ^o.^. ti>£^l#(53)^ ^fl^o] 8£^r 

^ J^efl «?1 ^^"(57)(59)^r ^.^^##(55)<>11 ^^Sl^ 
1 ^^^-(51) 4^ -8f-g-o_5. <£#£]7fl ^^i^-. 

*fl 2 ^^^"(61)^ ^e^^^#(Si0 2 ) ^^#^o] # 

(53), ^^.^ ^ ^Bfl °1 ^^-(57)(59)o4 7^1 1 ^ <3 e}-(51)-§: -f^ 
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• 

^\a] ^(63)ol ^S}^, o| 3.^^.( 6 3)^- J§^U JEL 31 <y *t^(59)34- 

^ ^ 5] 5= ^- ITO(Indum Tin Oxide) lEfe ^5f D -|(Sn0 2 ) ^~ ^ ^ *V 

J£*l#^^. °1 if-o^ S}-4i^^-(65)ol ^^t+. 

A c v ^H w]-^-^ ^^l^E^ 7\] ol^.(49)# o]^^ i ^ ^ 2 ^g- 
^^(43)(45)ofl 5U<H^, ^1 1 ^-^^(43)^ 2 -g-^#(45)*l ^ ^ s) x] 
°o v # -r-^- ^ 2+2+01 0.5^m Jt£i} £L jlL 2/flii 25LI+- ^+?fl ^^^t+. ZL&lJE.^., 
^1 1 ^-##(43)^ *fl 2 ^^#(45)ol *^S^1 s.sn z}-2+ 

°1 0.5#m iLt+- h.^ 7flo]E (49)71- 2^ 7^1:5.5. 1 ^^^-(51)^1 

tH^^l7V ^§1-51^ « 0 >^1^ 4^ ^iK 2 jam }LT% 3|-o.^ 

4 ^(A)l- 7]^-(41) ^Hl ^^nl^(Al), ^-el(Cu) £E-fer 

^(Au)-t- i ^^ (43) -g- ^^§>i, ^l^eflA-1, 1 -=-4=^(43) 

^l-oil #^ti.cj](Mo), ^l^-^-(Ta) S^(Co) ^^§- ^2+*}<^ afl 2 

#C45)^r ^tW. ^HlAi ^1 1 ^ ^1 2 ^-##(43)^ 3 JEfe J}- 

^7l>y-^- ^(Chemical Vapor Deposition : o]f>} t CVDeJ- 
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^Bfl-I- (break) ^1 ^Jl <£^_o_5. ^^"M AA 500 ~ 4000 A ^ J£ 

Q 500 - 2000A ^S.^ ¥^15- ^t^- ^1 1 ^ ^1 2 

(43)(45) A}ojo] ^ ^^-t- ^a]^ ^ o^r^. ZLB^ZZ., 2 ^-4^(45) >tf 
°fl ^-^-^"(47)^- 5ii*V ol ^-^-^(47)1- 2 ^^^(45)^ ^ 

(H 3 P0 4 )+^^1-(CH 3 COOH) + ^a1-(HN0 3 )^- ^z]--§-^^_S. ^] 2 

(45) ^^^]2q-§><^ sHB^tVcf. o] ufl, ^1 2 ^^(45)^- -^-^ ^3 
JEL^. ic#^ -*f^- o>u|^ ##^(47)^1 o)^ «-^-5L ^ 

#^^(47) £| f(Wl) A~8r ^-(W2)-§- -^-i^- ufl E-] ^ l p (Wl - 

W2 <4}m9] -£M^<4 tb^". ^7}^}^, 2 ^#(45)£r 

(47) o]] ^€jfl ^^^1 ^--g^ ^o] A^Sl-S.^. *f| 2 

(45)^r ^-o] 0.5//m £3.51, 2jum &A xj-^j SEth 2 

#(45)^ ^z|^ AA S ^ ^Aj-^Tl] 

*fl 4 ^(C)# ^-^>^, ^-^-^-(47)^- *>^:iEL^ Al-g-^-a} i ^-4- 

^(43)-ir tihg-^o]^>Mz}-(Reactive Ion Etching : o] f>\, RffiE}- ^ tg}-) ^-^ o] 

4^(43)^ ^-^(47)ol ^-^r^- -^o] ^\^b\o] x\] 
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# 

^4 2 -#^^(45)^ I pan <W1 - W2 <4^m^ -FM*^. 

A o V A *1 , ^-ff-^Hr- A 1 ^ ^1 2 ^-^#(43) (45)^- 2# 
3fe 7fl^E(49) 7 ]- ^r}. ZL&1H.5., 7flo|;e(49)^- afl 2 9-^#(45)ol ^ 1 ^ 
^#(43) 7 }£-ofl ^ofl o o t^ol 0.5^m iH} 2^m ill} s..o 

i^#Sl7ll *§^€^. ZLi^JL, z\] 2 #^#(45) #^-*Hfr #3^(47) 

*tl 4 JE.(D)# %aE:§]-^ s 711^1^(49) ^ 71^(41)^1 & ^ CVD 
^5^^:£}-#(Si02) ^^]^-^5}-#(Si 3 N4)^- ^ iE^r 

ol^#o_5. ^^§>^ ^] i ^ ^ 5|(51)^- ^ ^ °1 nfl, ^1 1 

(43) ^ 2 9-^^(45)^1 ^sfl <#4f^ ^o] zj-z}- o.5/an S.t\- EL 

2^ 711 °1 ^-(49)oll i^sfl 1 ^^(51)^ >i^^^El^l7V ^ 

§>S]^ ^^1^1"^, Stir, 2/fln Ji^ *(| 1 #^#(43)efl>M 

<=>] 49^=l*r 3* "<MW. 

ZL^ZL, 1 ^^^"(51) ^°\] -i-^^-ol ^o. a]^^ 

^^-g-j^ ^^-l-ol JL^-^S, «1 ^ Hl^-i: CVD 

<£^r^°-^ ^^V^ tijrS^l #(5 3)^4- -2-^ ^ #^(55)-§- ^§ ^ *Vt}. Zl 
-£-^##(55) ^ ^^^1^(53)^- 7^1 1 ^^m-(51)ol if £)£f 
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*fl 4 S(E)# €^^(51) ^ ##(55) 4H1 

-^lw -IM IE. # -g- ^ ^ ^ ^iHEfl 3] 

3fl^^§><^ ^^.^ ^ ^31 o] ^^(57)(59)^- ^ ^uj-. zie} JL, 
^ J^Bfl ^ ^1^(5 7) (59)^- A|--g-^>c^ o] ^ ^ ^ 

2fl ^ ^(57)(59) Afol^ ^ ^##(55)^ i=-#^ ^-^--f- ^ z*f>}<^ *ll 

CVD ^^^}^ ^1 2 ^^^(61)^: ^ ^ 

tjr*=K n 2 ^ ( ?l , 4(61)-i- 9l^.^r (59)^ dh^ -^f 

IS^^a^l 3] ^]t1§}c^ #(63)# ^ *V uf . n 

^-5-, ^1 2 ^^^"(61) 4 Vo fl €-^j^(63)-ir #*fl 91^.^(65)^- &7) 

^ J° ^- ^^ofl ^1 -=fl ITO(Indum Tin Oxide) J£fe 

^ ^3^(Sn0 2 ) ^-^ JE^^-i- ^ ^Sel^ZLeflu] 

«o>^^5. sflB^^-o} 5^4i^^-(65)-i- ^t^. 

^HHl ^1 1 ^ ^1 2 ^#(43)(45)# # 

^-^"(47)^- p^HS. <4 ^ RIE oltiUjA)4^^|- ^ ^ 

^J-^^-S. ^zHt #^^"(47) §}-*f^ 2 ^-^#(45)^- ^(H 3 P0 4 )+^^ 
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(CH 3 COOH)+^^(HN0 3 )^i- -^th^ ^z|^-Qfl^^_ ^lz^a} »| o] te (49) -fr ^ 
^ ^5L 5^. 

£ ^MMH] &<H*i, ^1 1 ^ ^] 2 ^^#(43)(45)-§- 

?]^]:(H3P04)+3i^(CH 3 COOH)+^^(HN03)^r ^^t}" fi] sfl 2 

^^#(45) o] *1] 1 ^-^#(43) ic| aJzJ- ^£71- bu>=.S^- €r}<^ *]°) ^ 
z}- o.^ 7]} o] e (49)^ ^£ 

1 ^ 2 ^#^1^-^. ^^\JL, *fl 2 4^ ^ ^-S-^- 

i^fe- H^JL, o] vy^ELsL AV-g-^c^ ^1 2 - 

ir AA 2/na ^ A^-B-S. *\) 1 -^r^l>H %^o] 

- 15 - 



^7} 7}5£ Aj-ofl ^ 1 ^-^^jq- 2 O]^ ^0.5. ^^Sl 

^ ^-7} ^ 1 ^-(Wl)o| aV 7 ) *]] 2 ^-(W2)ofl tilefl ljtan 

^■7) 7)}°]B.±= ^"71 *fl 2 -^-#^cl A o V 7 ] ^1 1 71-^tHloll 

^*13<H 4 V 7l *fl 1 ^4=-^ ^^51^1 ^ ^o] ^<H<5>7ll ^ 
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^■7] AVofl 1 ^#^4 ^ 2 ^^%9] o]^ #0.5. %^^\ 

$\ ^7] 1 ^-(Wl)ol a o v 7 ).^1 2 #(W2)oll l^m 

^.cf 3.JL 4 m Jit} ^h»l 7flo]e^ 

^■71 Tfl o)m.^r £t?}^ #71 71^- #ofl *fl 1 

^71 *!} 1 *d<$^ ^ A o V 7 ] ^ol^^ tfl-§-*Kr -*jL£-ofl tij- 
^-71 a]-JEE^l ^-71 4:^.^ ^ 5fl <?} # ^ ^4 >tf 7l *fl 1 ^ 

fl*l5|<H' ^71 1 ^H§^ ^jsM ^o] ^^§>7fl ^ 
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^7} 1 -^-(Al), ^ B] (Cu) ^(Au)^.^ ^ 

^7] ^^-i- p>-5i=I3. Aj-g-^o} A 0 v 7 l 2 ^^#-ir ^M^^ 

w o >^^.5. ^7} ^-^-^"^ ^(Wl) Wlsjj l//m J±i} £151 4^m #(W2) 

^•71 ol-±35. Aj-g-^-cx] 1 =4=.&& o]h 0 >^^z^ w o v^ 
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iLii. <#7] ^(Wl)i ^SL^ sflE^^ a o V 71 ^ 2 
?]]<=>] ^ *g^*Rr *3*h 

a ■ 

^"71 Tllol E^- i^-§>^ A Q V 7 ] 7]^- Al-ofl ^] 1 ^<£^--§- ^^§>^- 

^"71 ^ ct^ofl ^"71 ^1 1 *i<$^ ^o.^ o^J-^ 

^7l tiVSL^^JZf AJ-7] ^ -511 ^"71 ^1 1 *i<3 

tq-4 ^ 2 ^^^-^ ig^}^ ^-g- U-] ^Hl*Hr %LVn|-E^^^Bl 
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^- 

^cM ^1 1 ^-^^-i- 500 - 4000 A ^ zf-ns. ^ ^ ^>fe «vri|-E 
^-7] ^1 2 #4p^-§- 500 - 2000 A 2] -^^15. *§^Rr 
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[3J^16] 9oll &<H>H, 

^•7] ^1 2 <d^(H 3 P04)+^^(CH 3 COOH)+^^(HN0 3 )4|- 

[^^■^17] 9o\] 91^^, 

^-7] z\] 1 -g-^r^-i- tiV-g-^ol£.^z|(Reactive Ion Etching)^ 

^-7] 2 ^"^^ ^ ^ A <M1 ^ f(Wl)|- ^Hr Tj-^g-^-^- 
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^7} ^^t^-g- p}^:3S A}-g-<5>a^ ^-7} x\] 1 ^ x\] 2 ^^-^^r ^ 

A o V ^l #^^8r 4^33. Aj-g-^c*] a o v 7 ] 2 ^-^^-Br ^7} *\] 1 
f(Wl) til^fl iuf 3.JL 4^m Ji^ ^-(W2)-§- 

A o V 7] ^11 o] ^.-g- i*)-§>^- a o V 7 ] 7 ]v\- #ofl ^ 1 ^^^-^ ^ ^ ^}-^r 
^71 1 *i<3^ >£<S] a o V 7 ] Tflo] !=<*}. ufl-g-fr}^ Jf-g-ofl ti> 

^"71 H>£^1 ^aq- ^-71 ^ 2E.Zfl <?] ^^"^ ^7l 1 
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[^^21] 19ofl 5U<H>H, 

[^^^23] 196(1 SUc^i, 

13^241 ^* 0 V 23*11 5U°H, 

^■71 2 ^g-^r^-i- «?]<l;(H 3 P04)+^^(CH3COOH)+^<y:(HN03)^- £ 
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